The retinoid receptors.
The retinoid receptors belong to a large superfamily of ligand-inducible transcription factors that include the steroid, vitamin D and thyroid hormone receptors, the peroxisome proliferator-activated receptor, the insect edysteroid receptor, and a number of orphan receptors whose ligands are unknown. All nuclear receptors have several well-characterized structural domains, including a conserved DNA-binding domain, and a ligand binding domain at the carboxyl terminus of the receptor. The RAR and RXR classes of nuclear retinoic acid receptors are each composed of alpha, beta and gamma subtypes with more than one isoform for each receptor subtype. Data from many investigators suggest there are RAR- and RXR-dependent gene pathways, and that the individual receptor subtypes may control distinct gene expression patterns. In addition, RXR has been found to heterodimerize with other nuclear receptors to form active transcriptional complexes, which influence the activity of a variety of gene pathways important in growth and differentiation. As a result, retinoids have been useful clinical agents in Dermatology and Oncology. However, upon prolonged exposure to retinoic acid, resistance to retinoids has often been encountered both in the clinical setting and in long-term cell culture (HL60R and RAC65 cells). In the latter case, retinoid resistance has been associated with a mutation in the RAR gene which transcribes a RAR receptor truncated at the C-terminal end. These mutated RAR receptors exhibit a reduced affinity for retinoic acid while retaining the ability to bind to a retinoic acid response element on DNA. As a result, these mutant receptors exhibit dominant-negative activity by binding to the DNA without activating transcription and by competing with other receptors for sites on the response element. In fact, dominant-negative activity may be very important in the development of many neoplastic diseases, including acute promyelocytic leukemia (APL), where a t(15;17) chromosomal translocation fuses the PML gene to the RAR gene, to produce a PML-RAR fusion protein in large excess in the cell. However, retinoid resistance in the patient is most probably the result of pharmacokinetic problems, whereby, with continuous retinoid treatment, the plasma levels of retinoic acid gradually decrease to below that required to maintain differentiation of leukemic cells in vivo. A major challenge for drug discovery is to design a drug which circumvents these pharmacokinetic problems either by designing novel drug delivery systems or by employing retinoids which do not bind to CRABP, such as 9-c-RA.(ABSTRACT TRUNCATED AT 400 WORDS)